Abstract. We investigated whether vacuolated cervical anterior hom cells of the wobbler mouse maintain axons to the periphery, and if these morphologically abnormal neurons are capable of supporting axonal regeneration. Using retrograde axonal transport, we applied horseradish peroxidase (HRP) to peripheral nerves or muscles and with electron microscopy sought evidence for perikaryal labeling in vacuolated neurons in 23 wobbler mice. When HRP was injected into forelimb muscles, 12 of 36 vacuolated neurons became positively labeled indicating that these neurons have axons in continuity with the periphery. In regeneration studies, after nerve crush at the brachial plexus, 23 out of 85 vacuolated neurons were labeled after HRP application at the elbow level. However, after a sufficient regeneration period, none of the 36 vacuolated neurons were labeled ifHRP was applied in muscles below the elbow. In all experiments , morphologically normal neurons were always labeled. Our studies indicate that some vacuolated neurons ofwobbler mice not only maintain axons into the periphery, but are also capable of supporting regeneration. However, the overall function of these vacuolated neurons appears marginal compared with the majority of morphologically normal neurons in this motor neuron disease.
INTRODUCTION
The wobbler mouse has an autosomal-recessive motor neuron disease clinically characterized by progressive paralysis, atrophy, and contracture, predominantly in forelimb muscles (1, 2) . Pathologically, anterior hom cells (AHC) undergo perikaryal vacuolar degeneration which is pathognomonic of this disease (1) (2) (3) (4) (5) . At a given age and in a given transverse section of cervical spinal cord, however, only 4% or less of AHC exhibit vacuolar degeneration; most AHC appear morphologically normal (6). Detailed morphological analyses of AHC from perikaryon to axon terminal at different ages have shown active regeneration at the ventral root, suggesting that regeneration originated from the axon after it had undergone focal axonopathy in the course of early perikaryal degeneration (5, 7). In fact, axonal regeneration, although abnormal, does take place after nerve crush in this animal, but studies have suggested that regenerated axons were almost entirely derived from the morphologically normal AHC (8). It is not known whether vacuolated AHC are able to support axonal regeneration or whether they are premorbid neurons. In this study, we investigated to what extent the axon of the vacuolated neuron is connected with the periphery and whether this morphologically abnormal neuron is capable ofsustaining axonal regeneration. 
